Despite greater than 30 years of routine use, as well as its unique position as the most common invasive procedure performed in hospitals in the United States, central venous catheterization has improved only marginally in terms of safety [1] [2] [3] [4] . Although catheter positioning has improved dramatically, other complications related to venous access have not [1, 5] . This continues to be a procedure often delegated to the least experienced members of the team and remains a potentially terrifying interaction between physician and patient, as most of us will recall. Increased awareness and knowledge of the myriad potential mechanical complications surrounding this technique have had a minor impact on the safety of this common procedure. Significant improvements in both quality of care and patient safety with this procedure have languished, as the article by Eisen et al [1] highlights.
Major procedural improvements have great potential to minimize specific complications during central venous catheterization. Ultrasound localization of the vein during cannulation can eliminate both failure to place the catheter and inadvertent arterial puncture [6] [7] [8] [9] . Knowledge of safe insertion depths based on anatomic location of central venous access can minimize incorrect positioning [10] [11] [12] . Fortunately, malpositioned catheters, especially those with tips terminating within the right atrium, rarely cause complications. However, when atrial perforation occurs, it is typically fatal [2, 13, 14] . Both the Food and Drug Administration and manufacturers' guidelines recommend placing catheter tips in the superior vena cava above the heart [15] [16] [17] . Superior vena caval injuries may also occur especially for those catheters that contact the superior vena cava at high angles of incidence [18] . Placing catheters via the right internal jugular vein virtually eliminates the possibility of this complication [11] . Failure to place the catheter and inadvertent arterial puncture are more common than tip malposition and, although almost never associated with mortality or serious morbidity, represent a major quality of care issue [1, 3, 4] .
Malpositioned catheter tips, especially those lying within the right atrium, have great potential to cause patient harm. Although catheter lengths relative to insertion location and positioning within the heart were not specifically reported by Eisen et al, it is likely that these incorrectly positioned catheters included catheter tips terminating within the right atrium. Access via the right subclavian vein is most likely to result in tip location within the heart [11] . The 3.6% complication rate for incorrectly positioned catheters, all of which were placed by the subclavian vein, represents a huge improvement in this complication from previously reported data [1, 5] . Although catheter length is not reported in this study, the small incidence of incorrectly positioned catheters is a likely consequence of the use of shorter 16-cm catheters and greater awareness that many catheters, depending on venous access location and size of the patient, will not require insertion of the entire catheter length. Poor catheter design specifically with regard to length contributes to catheter tip malposition. Duplication of these results in multiple centers including the nonacademic setting would be laudable, but correctly positioning catheters as described in this article represents a major accomplishment in patient safety regarding this procedure.
The study by Eisen et al [1] adds clarity to the literature emphasizing an increase in complications associated with multiple percutaneous sticks. These data suggest that if a central vein is not accessed rapidly within the first 2 venipunctures, complications are likely to increase. A large body of data suggest that ultrasound guidance of this technique can minimize complications related to multiple venipunctures simply by eliminating multiple venipunctures [6] [7] [8] [9] . The venipuncture is both the most dangerous and potentially the most painful aspect of this procedure from the patient's viewpoint. The number of hospitals that have adopted ultrasound technology as routine practice for catheter insertion is unknown, but this technology is clearly under- one of the most cost-efficient practices for saving time and enhancing the safety of hospitalized patients [19, 20] . The approximate cost for an ultrasound device to aid venous access is $12 000 [21] . Regrettably, less than 5% of procedures in this study used this technique.
There is a wealth of information within this article regarding practical aspects of inserting central venous catheters in a large teaching hospital. Although data exist on the value of training programs specifically around this procedure [22, 23] , it remains unclear what optimal training should entail. Although not specifically validated, 10 supervised placements from either the subclavian or the internal jugular vein or 5 at the femoral vein site before independent practice show that at least in this institution we have moved beyond "see one, do one, teach one." This article further highlights the fact that especially in a large teaching hospital, this procedure is often performed by relatively inexperienced operators. Perhaps more important, multivariate analysis indicated that there was no correlation between experience and complication rate, potentially validating the minimal requirements put forth here to be deemed competent in this procedure. Although much has changed with regard to attending supervision of resident procedures, a large percentage of attempts in this article were unsupervised. Considering the data presented regarding complications, attending supervision did not appear to minimize the risk of mechanical complication. For surface landmark-guided central venous catheterization as described here, perhaps only the feel of the syringe in an experienced operator's hand could minimize these complications. Other data have suggested that more experienced operators are more successful with this procedure [3, 4, 24] .
The safety of central venous catheterization specifically with regard to tip location appears to have improved over time. Twelve years ago when we reported on this complication, a majority of catheters were left within the heart [5] . This is no longer true, and it seems likely that proper insertion distance and length of catheter required have been adopted. The same cannot be said for ultrasound guidance of central venous catheterization. Despite the huge advances in high-end imaging techniques available at most hospitals for diagnostic purposes, a simple and relatively inexpensive ultrasound device, used for therapeutic vascular access, that not only enhances patient safety and improves outcomes but also reduces physician time, is still underused in a large teaching hospital. This represents a major and rare opportunity for quality improve-ment that not only enhances outcome but also saves both time and money [19, 20] . Trainees of today deserve exposure to this technique. There is no doubt that if patients had the option they would prefer the ultrasound-guided technique for every instance of central venous catheterization, given the risks and benefits. We are obligated to provide the best care to our patients, and this choice is simple.
